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SPECIFICATION 



CARD-TYPE WIRELESS COMMUNICATION DEVICE AND WIRELESS 
COMMUNICATION SYSTEM INCORPORATING IT 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to a card-type wireless communication device and a 
wireless communication system incorporating it, having wireless communication capability, 
using a frequency-hopping system based on spread-spectrum technology, and connected to an 
information terminal device such as a personal computer. 

Description of the Prior Art 

[0002] In general, in communication using spread-spectrum technology at a transmitter, a 
modulated signal from an input base-band signal such as an audio signal, after having been 
spectrum-spread with diffusion codes, is transmitted to a receiver in the form of high- 
frequency signal. At the same time, at the receiver, the spectrum-spread signal received from 
the transmitter is demodulated (back diffused) using the same diffusion codes as used by the 
transmitter. 

[0003] Communication systems that utilize spread-spectrum technology include a direct- 
spread system and a frequency-hopping system. In the direct-spread system, narrow-band 
modulated waves are multiplied by diffusion codes and spread among given continuous 
frequency bands. On the other hand, in the frequency-hopping system, an example of which is 
a technology called Bluetooth, carrier frequencies transmitted to the receiver are changed in a 
random order and transmission signals are spread among given frequency bands. 

[0004] Fig. 7 is a block circuit diagram showing a simplified configuration of the 



conventional card-type wireless communication device. A conventional card-type wireless 
communication device 50 as shown in Fig. 7 has a circuit configuration described hereinafter. 
An antenna 51 is connected to a receiver circuit 52 and a transmitter circuit 57. 

[0005] The receiver circuit 52 comprises an amplifier 53, a mixer circuit 54, and a 
demodulation circuit 55. The antenna 51 is connected to a base-band signal processing circuit 
61 via the amplifier 53, the mixer circuit 54, and the demodulation circuit 55. Furthermore, 
the transmitter circuit 57 comprises a modulation circuit 60, a mixer circuit 59, and an 
amplifier 58. The base-band signal processing circuit 61 is connected to the antenna 51 via the 
modulation circuit 60, the mixer circuit 59, and the amplifier 58. The mixer circuits 54 and 59 
are connected to a local oscillator 56. 

[0006] The base-band signal processing circuit 61 is connected to a connector 65 via an 
interface circuit 62. Moreover, a circuit control block 63 is connected to each of the receiver 
circuit 52, the transmitter circuit 57, and the base-band processing circuit 61. A power supply 
circuit 64 is connected to the connector 65 and each of the aforementioned circuits of the 
card-type wireless communication device 50. 

[0007] Next, how the conventional card-type wireless communication device functions is 
described. A signal sent from a transmitter and received through the antenna 51 by a receiver, 
in the form of spread-spectrum signal (e.g. 2.4 GHz band), is amplified by the amplifier 53 
and fed to the mixer circuit 54. The high-frequency signal thus received is demodulated into a 
base-band signal by the mixer circuit 54 and the demodulation circuit 55. Then, the restored 
base-band signal is fed into the base-band signal processing circuit 61 for necessary signal 
processing and fed to an information terminal device (not shown) such as a personal computer 



through the interface circuit 62 and the connector 65. 

[0008] At the transmitter, an input data signal fed from an information terminal device 
(not shown) such as a personal computer through the connector 65 and the interface circuit 62 
is fed into the base-band circuit 61 for prescribed signal processing in, diffused as spread- 
spectrum signals (e.g. 2.4 GHz band) by the modulation circuit 60 and the mixer circuit 59, 
amplified by the amplifier 58, and transmitted to the receiver through the antenna 5 1 . 

[0009] The circuit control block 63 controls each operation of the receiver circuit 52, the 
transmitter circuit 57, and the base-band signal processing circuit 61. The power supply 
circuit 64 receives power from the information terminal device (not shown) such as a personal 
computer via the connector 65 and delivers a supply voltage +B to each of the aforementioned 
internal circuits of the card-type wireless communication device 50. 

[00010] The local oscillator 56 generates a frequency signal (e.g. 2.4 GHz) required for 
function of each of the mixer circuits 54 and 59. 

[00011] In the above-mentioned conventional technology, no particular problems relating 
to power occur as long as the information terminal device (not shown) such as a personal 
computer is operated on commercial power supply, because power is supplied from the 
information terminal device such as a personal computer to the power supply circuit 64 of the 
card-type wireless communication device 50 through the connector 65. 

[00012] However, when the information terminal device such as a personal computer is 
carried and used as mobile equipment, the information terminal device such as a personal 
computer operates on a battery included therein and the power supply circuit 64 of the card- 
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type wireless communication device 50 receives power from the battery included in the 
information terminal device such as a personal computer via the connector 65. As a result, the 
information terminal device such as a personal computer can only be used for a shorter period 
of time as mobile use, because an increase in power consumed by the card-type wireless 
communication device 50 results in faster discharge of the battery included in the information 
terminal device such as a personal computer. 

SUMMARY OF THE INVENTION 
[00013] An object of the present invention is, in order to solve the aforementioned problem, 
to provide a card-type wireless communication device and a wireless communication system 
incorporating it capable of saving power by turning on or off, for each of circuits thereof 
independently, power fed thereto according to intensity of received high-frequency signals. 

[00014] To achieve the above object, according to one aspect of the present invention, a 
card-type wireless communication device connected to an information terminal device, 
comprises an antenna; a receiver circuit for performing frequency conversion and 
demodulation on a high-frequency signal received through the antenna so as to output a base- 
band reception signal; a transmitter circuit for performing modulation and frequency 
conversion on a base-band transmission signal fed thereto so as to output a high-frequency 
signal to the antenna; a base-band signal processing circuit for processing the base-band 
reception signal and the base-band transmission signal; an interface circuit that functions as 
an interface between the card-type wireless communication device and the information 
terminal device; a power supply circuit for supplying power to each of the transmitter circuit, 
the base-band signal processing circuit, and the interface circuit; a connector for connecting 
the card-type wireless communication device to the information terminal device; a receiving 



signal level detection block that outputs a plurality of different detection signals according to 
intensity of the high-frequency signal received through the antenna; a first switching block 
that for turning on or off, for each of the transmitter circuit, the base-band signal processing 
circuit, and the interface circuit, power fed from the power supply circuit thereto; a first 
memory block for storing data as to which of the transmitter circuit, the base-band signal 
processing circuit, and the interface circuit to turn on or off in association with each of the 
detection signals; and a first control block for controlling the first switching block so as to 
turn on or off power fed to each of the transmitter circuit, the base-band signal processing 
circuit, and the interface circuit according to the detection signals and the data stored in the 
first memory block. 

[00015] According to another aspect of the present invention, the card-type wireless 
communication device as described above, further comprises a plurality of amplifiers 
included in the receiver circuit and connected in series with each other for amplifying the 
high-frequency signal received through the antenna; a second switching block for turning on 
or off, for each of the amplifiers independently, power fed from the power supply circuit 
thereto; a third switching block for bringing into the shortcircuited or non-shortcircuited state 
each of the amplifiers independently; a second memory block for storing data as to which of 
the amplifiers to turn on or off in association with each of the detection signals; and a second 
control block for controlling the second switching block so as to turn on or off power fed to 
each of the amplifiers according to the detection signals and the data stored in the second 
memory block and controlling the third switching block so as to bring any amplifier that is 
turned on into the non-shortcircuited state and any amplifier that is turned off into the 
shortcircuited state. 



[00016] According to another aspect of the present invention, in the card-type wireless 
communication device as described above, the receiving level detection circuit outputs a first 
detection signal, a second detection signal, third detection signal, or a fourth detection signal 
in decreasing order of the intensity detected of the received signal, and the data stored in the 
first memory block is such that in association with the first detection signal, all of the 
transmission circuit, the base-band signal processing circuit, and the interface circuit are 
turned on; in association with the second detection signal, the transmission circuit is turned 
off and the base-band signal processing circuit and the interface circuit are turned on; in 
association with the third detection signal, the transmission circuit and the base-band signal 
processing circuit are turned off and the interface circuit is turned on; and in association with 
the fourth detection signal, all of the transmission circuit, the base-band signal processing 
circuit, and the interface circuit are turned off. 

[00017] According to another aspect of the present invention, in the card-type wireless 
communication device as described above, the high-frequency signal transmitted or received 
through the antenna is in a 2.4-GHz frequency band and uses a frequency-hopping system 
based on spread-spectrum technology. 

[00018] According to another aspect of the present invention, a wireless communication 
system having an information terminal device, comprises 
a card-type wireless communication device, comprising: 

an antenna; a receiver circuit for performing frequency conversion and demodulation on a 
high-frequency signal received through the antenna so as to output a base-band reception 
signal; a transmitter circuit for performing modulation and frequency conversion on a base- 
band transmission signal fed thereto so as to output a high-frequency signal to the antenna; a 
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base-band signal processing circuit for processing the base-band reception signal and the 
base-band transmission signal; an interface circuit that functions as an interface between the 
card-type wireless communication device and the information terminal device; a power 
supply circuit for supplying power to each of the transmitter circuit, the base-band signal 
processing circuit, and the interface circuit; a connector for connecting the card-type wireless 
communication device to the information terminal device; a receiving signal level detection 
block that outputs a plurality of different detection signals according to intensity of the high- 
frequency signal received through the antenna; and a first switching block for turning on or 
off, for each of the transmitter circuit, the base-band signal processing circuit, and the 
interface circuit independently, power fed from the power supply circuit thereto, 
wherein said information terminal device comprises 

a first memory block for storing data as to which of the transmitter circuit, the base-band 
signal processing circuit, and the interface circuit to turn on or off in association with each of 
the detection signals; and a first control block for controlling the first switching block so as to 
turn on or off power fed to each of the transmitter circuit, the base-band signal processing 
circuit, and the interface circuit according to the detection signals and the data stored in the 
first memory block. 

[00019] According to another aspect of the present invention, the wireless communication 
system as described above, further comprises a plurality of amplifiers included in the receiver 
circuit of the card-type wireless communication device and connected in series with each 
other for amplifying the high-frequency signal received through the antenna; a second 
switching block for turning on or off, for each of the amplifiers independently, power fed 
from the power supply circuit thereto; a third switching block for bringing into the 
shortcircuited or non-shortcircuited state each of the amplifiers independently; a second 
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memory block included in the information terminal device for storing data as to which of the 
amplifiers to turn on or off in association with each of the detection signals; and a second 
control block for controlling the second switching block so as to turn on or off power fed to 
each of the amplifiers according to the detection signals and the data stored in the second 
memory block and controlling the third switching block so as to bring any amplifier that is 
turned on into the non-shortcircuited state and any amplifier that is turned off into the 
shortcircuited state. 

[00020] According to another aspect of the present invention, in the wireless 
communication system as described above, the receiving level detection circuit outputs a first 
detection signal, a second detection signal, third detection signal, or a fourth detection signal 
in decreasing order of the intensity detected of the received signal, and the data stored in the 
first memory block is such that in association with the first detection signal, all of the 
transmission circuit, the base-band signal processing circuit, and the interface circuit are 
turned on; in association with the second detection signal, the transmission circuit is turned 
off and the base-band signal processing circuit and the interface circuit are turned on; in 
association with the third detection signal, the transmission circuit and the base-band signal 
processing circuit are turned off and the interface circuit is turned on; and in association with 
the fourth detection signal, all of the transmission circuit, the base-band signal processing 
circuit, and the interface circuit are turned off. 

[00021] According to another aspect of the present invention, in the wireless 
communication system as described above, the high-frequency signal transmitted or received 
through the antenna is in a 2.4-GHz frequency band and uses a frequency-hopping system 
based on spread-spectrum technology. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[00022] This and other objects and features of the present invention will become clear from 
the following description, taken in conjunction with the preferred embodiments with reference 
to the accompanying drawings in which: 

Fig. 1 is a block circuit diagram showing a simplified configuration of the card-type 
wireless communication device of a first embodiment; 

Fig. 2 is a block circuit diagram showing a simplified configuration of the wireless 
communication system of a second embodiment; 

Fig. 3 is a flowchart showing functions of the first control block of the card-type 
wireless communication device of the first embodiment and of the wireless communication 
system of the second embodiment; 

Fig. 4 is a flowchart showing functions of the second control block of the card-type 
wireless communication device of the first embodiment and of the wireless communication 
system of the second embodiment; 

Fig. 5 is a table showing data stored in the first memory block of the card-type 
wireless communication device of the first embodiment and of the wireless communication 
system of the second embodiment; 

Fig. 6 is a table showing data stored in the second memory block of the card-type 
wireless communication device of the first embodiment and of the wireless communication 
system of the second embodiment; and 

Fig. 7 is a block circuit diagram showing a simplified configuration of the 
conventional card-type wireless communication device. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[00023] Hereinafter, embodiments of the present invention will be described with reference 
to the accompanying drawings. 

[00024] Fig. 1 is a block circuit diagram showing a simplified configuration of the card- 
type wireless communication device of a first embodiment. A card-type wireless 
communication device 1 of the first embodiment as shown in Fig. 1 has a circuit configuration 
described hereinafter. An antenna 11 is connected to a receiver circuit 12 and a transmitter 
circuit 17. 

[00025] The receiver circuit 12 comprises a plurality of amplifiers 13 a, 13b, and 13c 
connected in series with each other, a mixer circuit 14, and a demodulation circuit 15. The 
antenna 1 1 is connected to a base-band signal processing circuit 21 through the amplifiers 13a, 
13b, and 13c, the mixer circuit 14, and the demodulation circuit 15. Furthermore, the 
transmitter circuit 17 comprises a modulation circuit 20, a mixer circuit 19, and an amplifier 
18. The base-band signal processing circuit 21 is connected to the antenna 11 through the 
modulation circuit 20, the mixer circuit 19, and the amplifier 18. The mixer circuits 14 and 19 
are connected to a local oscillator 16. 

[00026] The base-band signal processing circuit 21 is connected to a connector 25 via an 
interface circuit 22. Furthermore, a circuit control block 23 is connected to each of the 
receiver circuit 12, the transmitter circuit 17, and the base-band processing circuit 21. 

[00027] A power supply circuit 24 is connected to the connector 25 and each of the three 
circuits including the transmitter circuit 17, the base-band signal processing circuit 21, and the 
interface circuit 22 through each of switch circuits 33 a, 33b, and 33c of a first switching block 
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33. The power supply circuit 24 is also connected to each of the amplifiers 13a and 13b 
through each of switch circuits 36a and 36b of a second switching block 36. Furthermore, the 
power supply circuit 24 is connected directly to each circuit, excluding the above-mentioned 
circuits, of the card-type wireless communication device 1. 

[00028] The amplifiers 1 3a and 13b are connected to switch circuits 37a and 37b of a third 
switching block 37 respectively. 

[00029] An output of the demodulation circuit 15 is connected to a receiving signal level 
detection block 30 of which an output side is connected to the first switching block 33 
through a first control block 31, and to the second switching block 36 and the third switching 
block 37 through a second control block 34. 

[00030] At the same time, a first memory block 32 is connected to the first control block 
31 and a second memory block 35 is connected to the second control block 34. 

[00031] Next, functions of the card-type wireless communication device 1 of the first 
embodiment as shown in Fig. 1 are described hereinafter. A signal sent from a transmitter and 
received through the antenna 1 1 by a receiver, in the form of spread-spectrum signal (e.g. 2.4 
GHz band), is amplified by the amplifiers 13a, 13b, and 13c and fed to the mixer circuit 14. 
The high-frequency signal thus received is demodulated into a base-band signal by the mixer 
circuit 14 and the demodulation circuit 15. Then, the restored base-band signal is fed into the 
base-band signal processing circuit 21 for necessary signal processing and fed to an 
information terminal device (not shown) such as a personal computer through the interface 
circuit 22 and the connector 25. 
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[00032] At the transmitter, an input data signal fed from the information terminal device 
(not shown) such as a personal computer through the connector 25 and the interface circuit 22 
is fed into the base-band circuit 21 for necessary signal processing, diffused as spread- 
spectrum signals (e.g. 2.4 GHz band) by the modulation circuit 20 and the mixer circuit 19, 
amplified by the amplifier 1 8, and transmitted to the receiver through the antenna 1 1 . 

[00033] The circuit control block 23 controls each operation of the receiver circuit 12, the 
transmitter circuit 17, and the base-band signal processing circuit 21. 

[00034] The power supply circuit 24 receives power from the information terminal device 
such as a personal computer through the connector 25 and distributes a supply voltage +B 
which is required for operation of each internal circuit of the card-type wireless 
communication device 1, to the three circuits including the transmitter circuit 17, the base- 
band signal processing circuit 21, and the interface circuit 22 through each of the switch 
circuits 33a, 33b, and 33c of the first switching block 33. The supply voltage +B is also 
supplied to each of the amplifiers 13a and 13b through each of the switch circuits 36a and 36b 
of the second switching block 36. Furthermore, the power supply circuit 24 also distributes 
the supply voltage +B required for operation of each internal circuit directly thereto excluding 
the above-mentioned circuits of the card-type wireless communication device 1. 

[00035] The receiving signal level detection block 30 outputs a plurality of different 
detection signals to the first control block 31 and the second control block 34 in accordance 
with intensity of the high-frequency signal received through the antenna 1 1 . 

[00036] The first switching block 33, through each of the switch circuits 33a, 33b, and 33c 
thereof, turns on or off, for each of the aforementioned three circuits including the transmitter 
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circuit 17, the base-band signal processing circuit 21, and the interface circuit 22 
independently, power supplied thereto from the power supply circuit 24. 

[00037] The first memory block 32 stores data as to which of the aforementioned three 
circuits to turn on or off in association with each of the different detection signals. 

[00038] The first control block 3 1 controls the first switching block 33 so as to turn on or 
off power supplied to each of the three circuits in accordance with the different detection 
signals and the data stored in the first memory block 32. 

[00039] The second switching block 36, through the switch circuits 36a and 36b thereof, 
turns on or off, for each of the amplifiers 13a and 13b independently, power supplied thereto 
from the power supply circuit 24. 

[00040] The third switching block 37, through each of the switch circuit 36a or 36b thereof, 
brings into the shortcircuited or non-shortcircuited state each of the amplifiers 13a and 13b 
independently. 

[00041] The second memory block 35 stores data as to which of the amplifiers 13a and 13b 
to turn on or off in association with the different detection signals. 

[00042] The second control block 34 controls the second switching block 36 so as to turn 
on or off power fed to each of the amplifiers 13a and 13b according to the different detection 
signals and the data stored in the second memory block 35 and controls also the third 
switching block 37 so as to bring any amplifier that is turned on into the non-shortcircuited 
state and any amplifier that is turned off into the shortcircuited state. 
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[00043] Fig. 2 is a block circuit diagram showing a simplified configuration of the wireless 
communication system of a second embodiment. A wireless communication system 2 of the 
second embodiment as shown in Fig. 2 comprises a card-type wireless communication device 
3 and an information terminal device 4. The information terminal device 4 is, for example, a 
personal computer or the like. 

[00044] The card-type wireless communication device 3 of the wireless communication 
system 2 relating to the second embodiment has a circuit configuration described hereinafter. 
An antenna 1 1 is connected to a receiver circuit 12 and a transmitter circuit 17. 

[00045] The receiver circuit 12 comprises a plurality of amplifiers 13a, 13b, and 13c 
connected in series with each other, a mixer circuit 14, and a demodulation circuit 15. The 
antenna 1 1 is connected to a base-band signal processing circuit 21 through the amplifiers 13a, 
13b, and 13c, the mixer circuit 14, and the demodulation circuit 15. Furthermore, the 
transmitter circuit 17 comprises a modulation circuit 20, a mixer circuit 19, and an amplifier 
18. The base-band signal processing circuit 21 is connected to the antenna 11 through the 
modulation circuit 20, the mixer circuit 19, and the amplifier 18. The mixer circuits 14 and 19 
is connected to a local oscillator 16. 

[00046] The base-band signal processing circuit 21 is connected to a connector 25 via an 
interface circuit 22. Furthermore, a circuit control block 23 is connected to each of the 
receiver circuit 12, the transmitter circuit 17, and the base-band processing circuit 21 . 

[00047] A power supply circuit 24 is connected, through the connector 25, to a system 
power supply circuit 26 of the information terminal device 4 which will be described later, 
and each of the three circuits including the transmitter circuit 17, the base-band signal 
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processing circuit 21, and the interface circuit 22 through each of switch circuits 33a, 33b, and 
33c of a first switching block 33. The power supply circuit 24 is also connected to each of the 
amplifiers 13a and 13b through each of switch circuits 36a and 36b of a second switching 
block 36. Furthermore, the power supply circuit 24 is connected directly to each circuit of the 
card-type wireless communication device 3, excluding the above-mentioned circuits. 

[00048] The amplifiers 13a and 13b are connected to switch circuits 37a and 37b of a third 
switching block 37 respectively. 

[00049] An output of the demodulation circuit 15 is connected to a receiving signal level 
detection block 30 of which an output side is connected to the first switching block 33 
through the interface circuit 22, a first control block 31 of the information terminal device 4 
which will be described later, and again the interface circuit 22; and the second switching 
block 36 and the third switching block 37 through the interface circuit 22, a second control 
block 34 of the information terminal device 4 which will be described later, and again the 
interface circuit 22. 

[00050] The information terminal device 4 of the wireless communication system 2 of this 
embodiment includes the first control block 31 to which a first memory block 32 is connected, 
the second control block 34 to which a second memory block 35 is connected, and the system 
power supply circuit 26. 

[00051] The system power supply circuit 26 is connected to the power supply circuit 24 of 
the card-type wireless communication device 3 through the connector 25. 

[00052] Next, functions of the wireless communication system 2 of this embodiment as 
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shown in Fig. 2 are described. At a receiving side of the card-type wireless communication 
device 3, a signal sent from a transmitter and received through the antenna 1 1 in the form of 
spread-spectrum signal (e.g. 2.4 GHz band), is amplified by the amplifiers 13a, 13b, and 13c 
and fed to the mixer circuit 14. The high-frequency signal thus received is demodulated into a 
base-band signal by the mixer circuit 14 and the demodulation circuit 15. Then, the restored 
base-band signal is fed into the base-band signal processing circuit 21 for necessary signal 
processing and fed to the information terminal device 4 such as a personal computer through 
the interface circuit 22 and the connector 25. 

[00053] At a transmitting side of the card-type wireless communication device 3, an input 
data signal fed from the information terminal device 4 such as a personal computer through 
the connector 25 and the interface circuit 22 is fed into the base-band circuit 21 for necessary 
signal processing, diffused as spread-spectrum signals (e.g. 2.4 GHz band) by the modulation 
circuit 20 and the mixer circuit 19, amplified by the amplifier 18, and transmitted to the 
receiver through the antenna 1 1 . 

[00054] The circuit control block 23 controls each operation of the receiver circuit 12, the 
transmitter circuit 17, and the base-band signal processing circuit 21. 

[00055] The power supply circuit 24 receives power from the information terminal device 
4 such as a personal computer through the connector 25 and distributes a supply voltage +B 
which is required for operation of each internal circuit of the card-type wireless 
communication device 3, to the three circuits including the transmitter circuit 17, the base- 
band signal processing circuit 21, and the interface circuit 22 through each of the switch 
circuits 33a, 33b, and 33c of the first switching block 33. The supply voltage +B is also 
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supplied to each of the amplifiers 13a and 13b through each of the switch circuits 36a and 36b 
of the second switching block 36. Furthermore, the power supply circuit 24 also distributes 
the supply voltage +B required for operation of each internal circuit directly thereto, 
excluding the above-mentioned circuits of the card-type wireless communication device 3. 

[00056] The receiving signal level detection block 30 outputs a plurality of different 
detection signals to the first control block 31 and the second control block 34 in accordance 
with intensity of the high-frequency signal received through the antenna 11. 

[00057] The first switching block 33, through each of the switch circuits 33a, 33b, and 33c 
thereof, turns on or off, for each of the aforementioned three circuits including the transmitter 
circuit 17, the base-band signal processing circuit 21, and the interface circuit 22 
independently, power supplied thereto from the power supply circuit 24. 

[00058] The second switching block 36, through each of the switch circuits 36a and 36b 
thereof, turns on or off, for each of the amplifiers 13a and 13b independently, power supplied 
thereto from the power supply circuit 24. 

[00059] The third switching block 37, through each of the switch circuit 36a or 36b thereof, 
brings into the shortcircuited or non-shortcircuited state each of the amplifiers 13a and 13b 
independently. 

[00060] Hereinafter described are the first memory block 32, the first control block 3 1 , the 
second memory block 35, and the second control block 34, each of which is incorporated in 
the information terminal device 4 such as a personal computer. 
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[00061] The first memory block 32 stores data as to which of the aforementioned three 
circuits to turn on or off in association with each of the different detection signals generated in 
the card-type wireless communication device 3. 

[00062] The first control block 31 controls the first switching block 33 through the 
interface circuit 22 so as to turn on or off power supplied to each of the three circuits in 
accordance with the different detection signals generated in the card-type wireless 
communication device 3 and the data stored in the first memory block 32. 

[00063] The second memory block 35 stores data as to which of the amplifiers 13a and 13b 
to turn on or off in association with the different detection signals generated in the card-type 
wireless communication device 3. 

[00064] The second control block 34 controls the second switching block 36 through the 
interface circuit 22 so as to turn on or off power fed to each of the amplifiers 13a and 13b 
according to the different detection signals generated in the card-type wireless communication 
device 3 and the data stored in the second memory block 35, and controls also the third 
switching block 37 through the interface circuit 22 so as to bring any amplifier that is turned 
on into the non-shortcircuited state and any amplifier that is turned off into the shortcircuited 
state. 

[00065] Fig. 3 is a flowchart showing functions of the first control block of the card-type 
wireless communication device of the first embodiment and of the wireless communication 
system of the second embodiment. Fig. 5 is a table showing data stored in the first memory 
block of the card-type wireless communication device of the first embodiment and of the 
wireless communication system of the second embodiment. 
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[00066] The data stored in the first memory block 32 of the card-type wireless 
communication device 1 and the wireless communication system 2 relating to the first and 
second embodiments is described hereinafter with reference to Fig. 5. 

[00067] The receiving signal level detection block 30 outputs a first detection signal, a 
second detection signal, a third detection signal, or a fourth detection signal in decreasing 
order of the intensity detected of the received signal. 

[00068] The data stored in the first memory block 32 in association with the first detection 
signal is such that, of the first switching block 33, the switch circuit 33a is turned on, the 
switch circuit 33b is turned on, and the switch circuit 33c is turned on. As a result, the 
transmitter circuit 17, the base-band signal processing circuit 21, and the interface circuit 22 
are all turned on. 

[00069] The data stored in association with the second detection signal is such that, of the 
first switching block 33, the switch circuit 33a is turned off, the switch circuit 33b is turned 
on, and the switch circuit 33c is turned on. As a result, the transmitter circuit 17 is turned off, 
the base-band signal processing circuit 21 and the interface circuit 22 are turned on. 

[00070] The data stored in association with the third detection signal is such that, of the 
first switching block 33, the switch circuit 33a is turned off, the switch circuit 33b is turned 
off, and the switch circuit 33c is turned on. As a result, the transmitter circuit 17 and the base- 
band signal processing circuit 21 are turned off and the interface circuit 22 is turned on. 

[00071] The data stored in the first memory block 32 in association with the fourth 
detection signal is such that, of the first switching block 33, the switch circuit 33a is turned 

-19- 



off, the switch circuit 33b is turned off, and the switch circuit 33c is turned off. As a result, 
the transmitter circuit 17, the base-band signal processing circuit 21, and the interface circuit 
22 are all turned off. 

[00072] Functions of the first control block 31 of the card-type wireless communication 
device 1 and the wireless communication system 2 relating to the first and second 
embodiments are described hereinafter with reference to Fig. 3. 

[00073] The receiving signal level detection block 30 outputs a first detection signal, a 
second detection signal, a third detection signal, or a fourth detection signal in decreasing 
order of the intensity detected of the received signal. 

[00074] In step SI, a detection signal is input from the receiving signal level detection 
block 30. Thereafter, the flow goes to step S2. 

[00075] In step S2, the detection signal thus fed is judged whether it is the first detection 
signal. If it is the first detection signal, after data associated therewith is read from the first 
memory block 32, the flow goes to step S6. If the detection signal thus fed is not the first 
detection signal, then the flow goes to step S3. 

[00076] In step S3, the detection signal thus fed is judged whether it is the second detection 
signal. If it is the second detection signal, after data associated therewith is read from the first 
memory block 32, the flow goes to step S6. If the detection signal thus fed is not the second 
detection signal, then the flow goes to step S4. 

[00077] In step S4, the detection signal thus fed is judged whether it is the third detection 
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signal. If it is the third detection signal, after data associated therewith is read from the first 
memory block 32, the flow goes to step S6. If the detection signal thus fed is not the third 
detection signal, then the flow goes to step S5. 

[00078] In step S5, the detection signal thus fed is the fourth detection signal. Therefore, 
after data associated therewith is read from the first memory block 32, the flow goes to step 
S6 

[00079] In step S6, the switch circuits 33a, 33b, and 33c of the first switching block 33 are 
controlled in accordance with the data read during any one of steps 2 to 5. Thereafter, the flow 
returns to step SI. 

[00080] As described above, the first control block 31 controls the switch circuits 33a, 33b, 
and 33c so as to turn on all of the transmitter circuit 17, the base-band processing circuit 21, 
and the interface circuit 22 if the detection signal is the first detection signal; turn off the 
transmitter circuit 17, and turns on the base-band processing circuit 21 and the interface 
circuit 22 if the detection signal is the second detection signal; turn off the transmitter circuit 
17 and the base-band processing circuit 21, and turns on the interface circuit 22 if the 
detection signal is the third detection signal; and turn off all of the transmitter circuit 17, the 
base-band processing circuit 21, and the interface circuit 22 if the detection signal is the 
fourth detection signal. 

[00081] Fig. 4 is a flowchart showing functions of the second control block of the card- 
type wireless communication device and the wireless communication system relating to the 
first and second embodiments. Fig. 6 is a table showing data of the second memory block of 
the card-type wireless communication device and the wireless communication system relating 
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to the first and second embodiments. 

[00082] The data stored in the second memory block 35 of the card-type wireless 
communication device 1 and the wireless communication system 2 of the first and second 
embodiments is described hereinafter with reference to Fig. 6. 

[00083] The receiving signal level detection block 30 outputs detection signals la, lb, and 
lc in decreasing order of the intensity detected of the received signal. 

[00084] The data stored in the second memory block 35 in association with the detection 
signal la is such that; of the second switching block 36, the switch circuit 36a is turned off 
and the switch circuit 36b is turned off; and of the third switching block 37, the switch circuit 
37a is turned on and the switch circuit 37b is turned on. As a result, the amplifier 13a is 
brought into the shortcircuited state while power supplied thereto is turned off and the 
amplifier 13b is brought into the shortcircuited state while power supplied thereto is turned 
off. 

[00085] Likewise, the data stored in the second memory block 35 in association with the 
detection signal lb is such that; of the second switching block 36, the switch circuit 36a is 
turned on and the switch circuit 36b is turned off; and of the third switching block 37, the 
switch circuit 37a is turned off and the switch circuit 37b is turned on. As a result, the 
amplifier 13a is brought into the non-shortcircuited state while power supplied thereto is 
turned on and the amplifier 13b is brought into the shortcircuited state while power supplied 
thereto is turned off. 

[00086] Likewise, the data stored in the second memory block 35 in association with the 
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detection signal lc is such that; of the second switching block 36, the switch circuit 36a is 
turned on and the switch circuit 36b is turned on; and of the third switching block 37, the 
switch circuit 37a is turned off and the switch circuit 37b is turned off. As a result, the 
amplifier 13a is brought into the non-shortcircuited state while power supplied thereto is 
turned on and the amplifier 13b is brought into the non-shortcircuited state while power 
supplied thereto is turned on. 

[00087] Functions of the second control block 34 of the card-type wireless communication 
device 1 and the wireless communication system 2 of the first and second embodiments are 
described hereinafter with reference to Fig. 4. 

[00088] The receiving signal level detection block 30 outputs the detection signals la, lb, 
and lc in decreasing order of the intensity detected of the received signal. 

[00089] In step SI, a detection signal is input from the receiving signal level detection 
block 30. Thereafter, the flow goes to step S2. 

[00090] In step S2, the detection signal thus fed is judged whether it is the detection signal 
la. If it is the detection signal la, after data associated therewith is read from the second 
memory block 35, the flow goes to step S5. If the detection signal thus fed is not the detection 
signal la, then the flow goes to step S3. 

[00091] In step S3, the detection signal thus fed is judged whether it is the detection signal 
lb. If it is the detection signal lb, after data associated therewith is read from the second 
memory block 35, the flow goes to step S5. If the detection signal thus fed is not the detection 
signal lb, then the flow goes to step S4. 
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[00092] In step S4, the detection signal thus fed is the detection signal lc. Therefore, after 
data associated therewith is read from the second memory block 35, the flow goes to step S5. 

[00093] In step S5, the switch circuits 36a and 36b of the second switching block 36 and 
the switch circuits 37a and 37b of the third switching block 37 are controlled in accordance 
with the data read during any one of steps 2 to 4. Thereafter, the flow returns to step SI . 

[00094] As described above, if the input detection signal is the detection signal la, the 
second control block 34 controls the second switching block 36 and the third switching block 
37 so that; of the second switching block 36, the switch circuit 36a is turned off and the 
switch circuit 36b is turned off; and of the third switching block 37, the switch circuits 37a is 
turned on and the switch circuit 37b is turned on. As a result, the amplifier 13a is brought into 
the shortcircuited state while power supplied thereto is turned off and the amplifier 13b is 
brought into the shortcircuited state while power supplied thereto is turned off. 

[00095] In the same manner, if the input detection signal is the detection signal lb, the 
second control block 34 controls the second switching block 36 and the third switching block 
37 so that; of the second switching block 36, the switch circuit 36a is turned on and the switch 
circuit 36b is turned off; and of the third switching block 37, the switch circuits 37a is turned 
off and the switch circuit 37b is turned on. As a result, the amplifier 13a is brought into the 
non-shortcircuited state while power supplied thereto is turned on and the amplifier 13b is 
brought into the shortcircuited state while power supplied thereto is turned off. 

[00096] Again, in the same manner, if the input detection signal is the detection signal lc, 
the second control block 34 controls the second switching block 36 and the third switching 
block 37 so that; of the second switching block 36, the switch circuit 36a is turned on and the 
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switch circuit 36b is turned on; and of the third switching block 37, the switch circuits 37a is 
turned off and the switch circuit 37b is turned off. As a result, the amplifier 13a is brought 
into the non-shortcircuited state while power supplied thereto is turned on and the amplifier 
13b is brought into the non-shortcircuited state while power supplied thereto is turned on. 

[00097] In the aforementioned card-type wireless communication device 1 and wireless 
communication system 2, the relationship between two groups of the detection signals; a first 
group including the first, second, third, and fourth detection signals in decreasing order of the 
intensity detected of the received signal, which is output from the receiving signal level 
detection block 30 to the first control block 31; and a second group including the detection 
signals la, lb, and lc in decreasing order of the intensity detected of the received signal, 
which are output from the receiving signal level detection block 30 to the second control 
block 34, is such that, for example, while the first detection signal is being output, one of the 
detection signals la, lb, or lc, in decreasing order of the intensity detected of the received 
signal, is also output. 

[00098] It is to be understood that, in the aforementioned card-type wireless 
communication device 1 and wireless communication system 2, although the embodiments 
deal with the case where the second switching block 36 comprises the two switch circuits 36a 
and 36b, and the third switching block 37 comprises the two switch circuits 37a and 37b for 
controlling the two amplifiers 13a and 13b, applications are not limited to this case and it is 
also possible to arrange any number of switch circuits in the second switching block 36 and 
the third switching block 37 for controlling the corresponding number of amplifiers. 

[00099] According to one aspect of the present invention, a card-type wireless 
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communication device connected to an information terminal device, comprises an antenna; a 
receiver circuit for performing frequency conversion and demodulation on a high-frequency 
signal received through the antenna so as to output a base-band reception signal; a transmitter 
circuit for performing modulation and frequency conversion on a base-band transmission 
signal fed thereto so as to output a high-frequency signal to the antenna; a base-band signal 
processing circuit for processing the base-band reception signal and the base-band 
transmission signal; an interface circuit that functions as an interface between the card-type 
wireless communication device and the information terminal device; a power supply circuit 
for supplying power to each of the transmitter circuit, the base-band signal processing circuit, 
and the interface circuit; a connector for connecting the card-type wireless communication 
device to the information terminal device; a receiving signal level detection block that outputs 
a plurality of different detection signals according to intensity of the high-frequency signal 
received through the antenna; a first switching block that for turning on or off, for each of the 
transmitter circuit, the base-band signal processing circuit, and the interface circuit, power fed 
from the power supply circuit thereto; a first memory block for storing data as to which of the 
transmitter circuit, the base-band signal processing circuit, and the interface circuit to turn on 
or off in association with each of the detection signals; and a first control block for controlling 
the first switching block so as to turn on or off power fed to each of the transmitter circuit, the 
base-band signal processing circuit, and the interface circuit according to the detection signals 
and the data stored in the first memory block. 

[000100] According to the present invention, it is possible to provide the card-type wireless 
communication device in which power saving is achieved by turning on or off, for each of the 
transmitter circuit, the base-band signal processing circuit and the interface circuit 
independently, power supplied from the power supply circuit thereto, according to the 
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intensity of the high-frequency signal received through the antenna. 

[000101] According to another aspect of the present invention, the card-type wireless 
communication device as described above, further comprises a plurality of amplifiers 

included in the receiver circuit and connected in series with each other for amplifying the 

f 

high-frequency signal received through the antenna; a second switching block for turning on 
or off, for each of the amplifiers independently, power fed from the power supply circuit 
thereto; a third switching block for bringing into the shortcircuited or non-shortcircuited state 
each of the amplifiers independently; a second memory block for storing data as to which of 
the amplifiers to turn on or off in association with each of the detection signals; and a second 
control block for controlling the second switching block so as to turn on or off power fed to 
each of the amplifiers according to the detection signals and the data stored in the second 
memory block and controlling the third switching block so as to bring any amplifier that is 
turned on into the non-shortcircuited state and any amplifier that is turned off into the 
shortcircuited state. 

[000102] According to the present invention, it is possible to provide the card-type wireless 
communication device in which power saving is achieved by turning on or off, for each of the 
transmitter circuit, the base-band signal processing circuit and the interface circuit 
independently, power supplied from the power supply circuit thereto, according to the 
intensity of the high-frequency signal received through the antenna. Further power saving is 
also achieved by the arrangement in which power supplied from the power supply circuit to 
each of the amplifiers is turned on or off independently according to the intensity of the high- 
frequency signal received through the antenna. 



-27- 



[000103] According to another aspect of the present invention, in the card-type wireless 
communication device as described above, the receiving level detection circuit outputs a first 
detection signal, a second detection signal, third detection signal, or a fourth detection signal 
in decreasing order of the intensity detected of the received signal, and the data stored in the 
first memory block is such that in association with the first detection signal, all of the 
transmission circuit, the base-band signal processing circuit, and the interface circuit are 
turned on; in association with the second detection signal, the transmission circuit is turned 
off and the base-band signal processing circuit and the interface circuit are turned on; in 
association with the third detection signal, the transmission circuit and the base-band signal 
processing circuit are turned off and the interface circuit is turned on; and in association with 
the fourth detection signal, all of the transmission circuit, the base-band signal processing 
circuit, and the interface circuit are turned off. 

[000104] According to the present invention, the card-type wireless communication device 
is configured so as to turn off the circuit having a lower functional priority first so that power 
is turned off for; only the transmitter circuit; only the transmitter circuit and the base-band 
signal processing circuit; or all of the transmitter circuit, the base-band signal processing 
circuit, and the interface circuit in accordance with decreasing order of the intensity detected 
of the received signal. In this configuration, in addition to achieving the power saving, it is 
also possible to perform a quick recovery of the circuit from power-off state when the 
intensity of the received signal changes from low to high. 

[000105] According to another aspect of the present invention, in a card-type wireless 
communication device as described above, the high-frequency signal transmitted or received 
through the antenna is in a 2.4-GHz frequency band and uses a frequency-hopping system 
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based on spread-spectrum technology. 

[000106] According to the present invention, it is possible to reduce power consumed by the 
card-type wireless communication device incorporating, for example, Bluetooth technology, 
which is a low-range wireless data communication standard. 

[000107] According to another aspect of the present invention, a wireless communication 
system having an information terminal device, comprises 
a card-type wireless communication device, comprising: 

an antenna; a receiver circuit for performing frequency conversion and demodulation on a 
high-frequency signal received through the antenna so as to output a base-band reception 
signal; a transmitter circuit for performing modulation and frequency conversion on a base- 
band transmission signal fed thereto so as to output a high-frequency signal to the antenna; a 
base-band signal processing circuit for processing the base-band reception signal and the 
base-band transmission signal; an interface circuit that functions as an interface between the 
card-type wireless communication device and the information terminal device; a power 
supply circuit for supplying power to each of the transmitter circuit, the base-band signal 
processing circuit, and the interface circuit; a connector for connecting the card-type wireless 
communication device to the information terminal device; a receiving signal level detection 
block that outputs a plurality of different detection signals according to intensity of the high- 
frequency signal received through the antenna; and a first switching block for turning on or 
off, for each of the transmitter circuit, the base-band signal processing circuit, and the 
interface- circuit independently, power fed from the power supply circuit thereto, 
wherein said information terminal device comprises 

a first memory block for storing data as to which of the transmitter circuit, the base-band 
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signal processing circuit, and the interface circuit to turn on or off in association with each of 
the detection signals; and a first control block for controlling the first switching block so as to 
turn on or off power fed to each of the transmitter circuit, the base-band signal processing 
circuit, and the interface circuit according to the detection signals and the data stored in the 
first memory block. 

[000108] According to the present invention, it is possible to provide the card-type wireless 
communication device in which power saving is achieved by turning on or off, for each of the 
transmitter circuit, the base-band signal processing circuit and the interface circuit 
independently, power supplied from the power supply circuit thereto, according to the 
intensity of the high-frequency signal received through the antenna. 

[000109] Moreover, since the first memory block and the first control block are incorporated 
in the information terminal device, further power saving is achieved by the card-type wireless 
communication device, thereby contributing to suppressing an increase in temperature of the 
card-type wireless communication device of the wireless communication system. 

[000110] Moreover, since the first memory block and the first control block are incorporated 
in the information terminal device, the number of circuit components for the card-type 
wireless communication device is decreased, thereby contributing to miniaturization of the 
card-type wireless communication device of the wireless communication system. 

[000111] According to another aspect of the present invention, the wireless communication 
system as described above, further comprises a plurality of amplifiers included in the receiver 
circuit of the card-type wireless communication device and connected in series with each 
other for amplifying the high-frequency signal received through the antenna; a second 
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switching block for turning on or off, for each of the amplifiers independently, power fed 
from the power supply circuit thereto; a third switching block for bringing into the 
shortcircuited or non-shortcircuited state each of the amplifiers independently; a second 
memory block included in the information terminal device for storing data as to which of the 
amplifiers to turn on or off in association with each of the detection signals; and a second 
control block for controlling the second switching block so as to turn on or off power fed to 
each of the amplifiers according to the detection signals and the data stored in the second 
memory block and controlling the third switching block so as to bring any amplifier that is 
turned on into the non-shortcircuited state and any amplifier that is turned off into the 
shortcircuited state. 

[000112] According to the present invention, it is possible to provide the wireless 
communication system in which power saving is achieved by turning on or off, for each of the 
transmitter circuit, the base-band signal processing circuit and the interface circuit 
independently, power supplied from the power supply circuit thereto, according to the 
intensity of the high-frequency signal received through the antenna. Further power saving is 
achieved by the arrangement in which power supplied from the power supply circuit to each 
of the amplifiers is turned on or off independently according to the intensity of the high- 
frequency signal received through the antenna. 

[000113] Moreover, since the first and second memory blocks and the first and second 
control blocks are incorporated in the information terminal device, further power saving is 
achieved by the card-type wireless communication device, thereby contributing to 
suppressing an increase in temperature of the card-type wireless communication device. 
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[000114] Moreover, since the first and second memory blocks and the first and second 
control blocks are incorporated in the information terminal device, the number of circuit 
components required for the card-type wireless communication device is decreased, thereby 
contributing to miniaturization of the card-type wireless communication device of the 
wireless communication system. 

[000115] According to another aspect of the present invention, in the wireless 
communication system as described above, the receiving level detection circuit outputs a first 
detection signal, a second detection signal, third detection signal, or a fourth detection signal 
in decreasing order of the intensity detected of the received signal, and the data stored in the 
first memory block is such that in association with the first detection signal, all of the 
transmission circuit, the base-band signal processing circuit, and the interface circuit are 
turned on; in association with the second detection signal, the transmission circuit is turned 
off and the base-band signal processing circuit and the interface circuit are turned on; in 
association with the third detection signal, the transmission circuit and the base-band signal 
processing circuit are turned off and the interface circuit is turned on; and in association with 
the fourth detection signal, all of the transmission circuit, the base-band signal processing 
circuit, and the interface circuit are turned off. 

[000116] According to the present invention, the wireless communication system is 
configured so as to turn off the circuit having a lower functional priority first so that power is 
turned off for; only the transmitter circuit; only the transmitter circuit and the base-band 
signal processing circuit; or all of the transmitter circuit, the base-band signal processing 
circuit, and the interface circuit in accordance with decreasing order of the intensity detected 
of the received signal. In this configuration, in addition to achieving the power saving, it is 
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also possible to perform a quick recovery of the circuit from power-off state when the 
intensity of the received signal changes from low to high. 

[000117] According to another aspect of the present invention, in a wireless communication 
system as described above, the high-frequency signal transmitted or received through the 
antenna is in a 2.4-GHz frequency band and uses a frequency-hopping system based on 
spread-spectrum technology. 

[000118] According to the present invention, it is possible to reduce power consumed by the 
wireless communication system incorporating, for example, Bluetooth technology, which is a 
low-range wireless data communication standard. 
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